Carbonated soft drinks and other beverages make up an increasing percentage of energy intake, and there are rising public health concerns about the links between consumption of sugar-sweetened beverages and weight gain, obesity, and other cardiometabolic problems. In response, the food and beverage industry claims to be reformulating products, reducing package or portion sizes and introducing healthier options. Comparative analysis on various changes and their potential effects on public health are needed.
Introduction
Sugar-sweetened beverages (SSBs) and many other types of caloric beverages have been linked with increases in weight and other cardiometabolic problems (1) (2) (3) (4) . Studies have shown that beverages are less satisfying to the body's appetitive sensations than solid foods, with calories from SSB poorly compensated by reduction in other dietary obesity reviews doi: 10.1111/j.1467-789X.2011.00949.x components. Adding a beverage to a meal increases the total energy intake from the meal, roughly in line with the caloric content of the beverage, but at the expense of critical nutrients (5) (6) (7) (8) (9) . This has led to many scholars and organizations placing reduced consumption of SSB as important for the promotion of healthy eating and prevention of excess weight gain, obesity, cancer, diabetes and heart disease (1, 2, 4, (10) (11) (12) . Studies across the globe have shown marked increases in SSB consumption (3, (13) (14) (15) . At the same time, the beverage industry is claiming to reduce marketing of, and calories from, their products (16) .
One of the critical issues ignored in the global literature is the evolving mix and pattern of caloric beverages sold as the food and beverage industry responds to various health and consumer concerns. With SSB continuing to attract negative publicity due to their connection with these concerns, consumers are increasingly replacing them with alternatives (17) . Although major beverage companies continue to rely on their flagship brands, such as Coke, Pepsi and their diet equivalents, to drive sales of carbonated soft drinks (CSDs), they have responded to public health concerns, sluggish sales growth and consumer preferences by expanding their beverage portfolios and shifting production to new, healthier options, including lower-calorie CSD and non-carbonated beverages, such as bottled water, juices and ready-to-drink (RTD) teas (18) . This is no doubt fuelled in part by the fact that the volume share of CSD declined from 70 to less than 50% of the US non-alcoholic liquid refreshment market between 1988 and 2008, led by declines in full-calorie CSD (19) . The US CSD business has not experienced year-on-year volume growth since 2004, and 'diet' brands are now estimated to make up more than 30% of the US CSD market (20) . Comparing dietary data from the US National Health and Nutrition Examination Survey 1999 Survey -2002 Survey and 2003 Survey -2006 , the average intake of full-calorie CSD decreased among most age and gender groups while, for many groups, average intake of diet CSD, as well as regular and low-calorie fruit drinks and fruit 'ades', increased (19) .
Major beverage industry companies, through affiliations such as the Healthy Weight Commitment Foundation, have voluntarily pledged to reduce calories in the US marketplace through a combination of product innovation, smaller portion sizes and marketing of low-calorie options (21) . In addition, the International Food and Beverage Alliance has brought together global companies to support the World Health Organization's strategy on diet, physical activity and health through research, product innovation and expanding access to nutritional information (16, 22) . Whether these ongoing voluntary efforts will have any impact is yet to be proven, and the track record for earlier voluntary attempts in the United States for tobacco control, seat belt provision, and changes to food and beverage marketing has been mixed (23) (24) (25) (26) (27) (28) (29) . These are, by and large, new voluntary initiatives, and it will take years before we know whether there has been any impact, positive or negative. In addition, the majority of these pledges are limited to developed countries to date; whether such efforts will be expanded to the developing world remains to be seen.
Given these efforts, we set out to conduct a case study using the two largest global beverage companies, namely The Coca-Cola Company (TCCC) and PepsiCo Inc. (PepsiCo), who controlled a combined 69% of the global CSD market, as well as a 34% market share for soft drinks overall in 2010 (7) . For the purposes of this paper, we rely on the definition of 'soft drink' put forth by Euromonitor, which includes the aggregation of (i) carbonates/CSD; (ii) fruit/vegetable juice; (iii) bottled water; (iv) functional drinks; (v) concentrates; (vi) RTD tea; (vii) RTD coffee; and (viii) Asian specialty drinks. Thus, although the term 'soft drink' may refer specifically to CSD in everyday use, the 34% market share takes into account other beverage categories, with CSD considered a subset of soft drinks overall.
Specifically, we seek to answer: What have TCCC and PepsiCo, the largest and most influential beverage companies, accomplished? Has the energy sold per capita decreased over the last 10 years? If so, was this trend limited to the United States, or could it be seen in Brazil, China and the rest of the world? What sorts of substitutions or offsetting in the product portfolios within each company and across countries might be occurring? In sum, have these companies shifted the energy content of their global product portfolio, and what might this imply for public health?
Data and methods

Sales data
We collected sales data from 2000 to 2010 for all soft drink brands under parent companies TCCC and PepsiCo from Euromonitor International's Passport Global Market Information Database (GMID) (7) . For volume sales, we used the number of 8-oz servings sold per year by each company in each of our target geographic areas (the United States, Brazil, China, and globally), broken down by brand, with each brand allocated to one or more Euromonitor soft drink categories (see Appendix I for beverage category definitions). For the United States, Brazil and China, the total number of 8-oz servings, including both on-trade and offtrade sales, was available, while for the global total, only off-trade data were available. On-trade sales refer to those from food service (e.g. in restaurants and hotels), while off-trade sales refer to those in retail locations, including supermarkets and convenience stores. For value sales, we used the off-trade value of retail sales per year by each company in each geographic area, segregated by soft drink category, and adjusted for inflation using the Organization for Economic Co-operation and Development's Consumer Price Index indicator (7, 30 (31, 32) .
2005-2009 Nielsen US Homescan
This commercial database contains household-level data on consumer shopping and purchase behaviour (including food and beverages) at the UPC level from a nationally representative household sample that scans UPCs or saves labels and receipts. The static US panel contains approximately 60,000 households obtained through both targeted (based on demographic needs) and online recruitment (32, 33) .
Datamonitor Product Launch Analytics (Global)
This database includes new products (at the UPC level) entering the global marketplace, including foods and beverages, and is updated continuously. A list of ingredients and nutrition facts panel are included when available, although nutrition information has only been collected systematically since 2009 (32, 34) .
Our first step in gathering caloric data was to compare TCCC and PepsiCo brands in the Euromonitor sales data to the list of products included in the Gladson Nutrition Database. Some brand names found in the Euromonitor sales data, such as Coca-Cola with Lime, clearly denote one specific product, but others, such as Odwalla, represent a range of products with different nutritional content. Therefore, we calculated a weighted average number of calories per 8-oz serving for each matched brand, with the weighting of multiple products under a given brand done according to the relative sales of each product from 2005 to 2009 in Nielsen Homescan.
Although it is unlikely that the same beverage product with the same name will have the same formulation across every country in which it is sold, we assumed that they are similar enough to allow applying the aforementioned weighted average calories per 8-oz serving of a particular brand sold in the United States to the same brand sold in other countries. For those brands not sold in the United States and, therefore, missing from the Gladson Nutrition Database, we attempted to match the brand name with products included in Datamonitor Product Launch Analytics (PLA). Based on the available data for caloric content and serving size, the number of calories per 8-oz serving equivalent was calculated for every product matched in Datamonitor PLA under a given brand and beverage category. The caloric content of the products was then averaged at the brand level, with the average value applied to any product under that brand that lacked calorie data. Then, the caloric content was averaged separately at the beverage category level for TCCC and PepsiCo, with the average value applied to any product/brand for which we had sales data but still lacked calorie data. Combining these data with the US averages resulted in a consolidated list of average calories per 8-oz serving for a specific brand, beverage category and parent company (either TCCC or PepsiCo).
Population data
The total world population, as well as that of the specific countries under consideration (the United States, Brazil and China), was available via the World Bank for the years 2000-2009 and from the US Census Bureau (US and world totals), the Instituto Brasileiro de Geografia e Estatística and the National Bureau of Statistics of China for 2010 (8, (35) (36) (37) (38) .
Revenue and profit data
Net revenue for TCCC and PepsiCo for the years 2000-2010 was available in their respective annual reports, while net profit data were available in Euromonitor's Passport GMID (7) . Net revenue and profit for PepsiCo are reported for all divisions, including food and beverages. Revenue and profit data were only available on a global basis; thus, country-by-country breakdowns for the United States, Brazil and China were not obtainable. However, off-trade sales data were available for each country, although these are not a true proxy for profits or total sales.
Created measures
Combining the sales data on the number of 8-oz servings sold per year by brand, beverage category, parent company and geographic area, with the caloric data on the average calories per 8-oz serving of a given brand, and the population for each country in a given year, we were able to calculate (i) the total volume sold per capita per year (in ounces) for each company (TCCC or PepsiCo) and beverage category; (ii) the total calories sold per capita per year for each company and beverage category; and (iii) the calories per ounce sold per year for each company and beverage category. We then converted these values to millilitres, kilojoules or kJ 100 mL -1 sold, where appropriate. ) (see Table 1 panel A2 and Fig. 1) . Globally, across all beverage categories, the energy sold per capita rose globally for both TCCC and PepsiCo during this period, and beverage products from these two companies alone amounted to 65 kJ person Table 1 panel C1 and Fig. 3 ).
Descriptive trend analysis
Likewise, in China, daily energy per capita sold by TCCC increased 215% between 2000 and 2010, while daily energy per capita sold by PepsiCo rose 147%, also driven by CSD. Energy from CSD sold by both TCCC and PepsiCo experienced an even stronger upward growth trend in China between 2000 and 2010 (see Table 1 panel D1 and Fig. 4 for PepsiCo brands in 2010. In addition, energy from TCCC's bottled waters, fruit/vegetable juices and RTD teas has also contributed to increases in daily energy sold per capita.
In both Brazil and China, daily per capita volume sales of soft drinks increased 269 and 147% for TCCC and PepsiCo, respectively, between 2000 and 2010. In Brazil, volume sold per capita for CSD rose 40 and 86% for Companies' wealth: total revenue from 2000 to 2010
Worldwide
In tandem with continued sales volume growth, TCCC and PepsiCo have achieved increases in both net revenue and net profit during the last decade (see Table 2 ). Aside from a slight downturn that mirrored the overall economic slow- 
United States, Brazil and China
Although TCCC and PepsiCo grew in both revenue and profit since 2000, the lack of available financial data at the country level does not allow us to examine with certainty, whether these trends are evident in the United States, Brazil and China. Thus, we employed off-trade value sales in each country as proxies for revenue/profit and examined changes at the country level (see Table 3 carbonates; fruit/vegetable juice; ready-to-drink tea.
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Worldwide While TCCC and PepsiCo's energy per capita sold increased globally over the last decade, with particularly strong growth in developing countries such as Brazil and China, the changes in the average energy density of products sold are a better indicator of whether healthier beverage products are, indeed, making an impact in the marketplace. We do so by examining changes in kJ 100 mL -1 sold during this period (see Table 4 and Fig. 5 ). Worldwide, from 2000 to 2010, the average energy density of CSD sold by TCCC fell from 1.31 to 1.27 kJ 100 mL , providing slight evidence of a shift to lower-energy CSD products, even as overall energy per capita sold continued to grow.
However, these trends in CSD are being offset by other beverage categories. Worldwide, the average energy density of both bottled water and sports and energy drinks sold has increased over the last 10 years by 0.04 and 0.18 kJ 100 mL -1 for TCCC and PepsiCo's bottled water brands, as well as by 0.04 and 0.03 kJ 100 mL -1 for TCCC and PepsiCo's sports and energy drink brands (see Table 4 panel A).
In tandem with the downtrend in the US CSD market, between 2000 and 2010, the average energy density of TCCC's CSD brands sold in the United States decreased from 1.09 to 0.99 kJ 100 mL . Thus, while volume sales and revenue growth in recent years have been elusive in the US CSD market, there is evidence of a shift from full-calorie to lower-calorie CSD. There is less evidence of a shift to lower-energy CSD in developing markets such as Brazil and China, where growth in all major soft drink categories has remained strong during the last decade. Although market research shows that full-calorie CSDs continue to show strong growth in Brazil (41), there was still a slight decrease in the energy density of CSDs sold from 2000 to 2010. For TCCC brands, the energy density of CSD went from carbonates; fruit/vegetable juice; ready-to-drink tea. obesity reviews Global beverage sales dynamics S. Kleiman et al. 265
1.40 kJ 100 mL -1 in 2000 to 1.37 kJ 100 mL -1 in 2010, while PepsiCo brands decreased from 1.78 to 1.64 kJ 100 mL -1 over the same period. Although the energy density of CSD sold by TCCC in China decreased slightly from 1.56 to 1.53 kJ 100 mL -1 over this period, that for PepsiCo remained fairly constant at 1.76 kJ 100 mL -1 in 2000 and 1.75 kJ 100 mL -1 in 2010. Again, these country-specific trends in CSD may be offset by other beverage categories. In the United States and China, we see that the average energy density of TCCC bottled water has increased by 0.19 and by 0.13 kJ 100 mL -1 , respectively. In the United States, the average energy density of sports and energy drinks has also risen slightly (see Table 4 ).
Discussion
Consumption of soft drinks and other beverages has been found to be strongly associated with weight gain, obesity, and higher rates of other cardiometabolic problems, and some global food companies have begun responding to public health concerns and consumer demands to change their products and portfolios. We examined if and how the two largest global beverage companies, TCCC and PepsiCo, have adjusted their product portfolios globally and in three countries. Globally, across all beverage categories and for CSD, energy per capita sold has increased, as have revenues. Meanwhile, average energy density (kJ 100 mL -1 ) has declined slightly for CSD, but rose for bottled water and sports and energy drinks, suggesting potential offsetting patterns of change across beverage categories.
In addition, the three countries represent quite different patterns and trends. In the United States, the mix of beverages has shown a decline in energy sold per capita, but the fact that these two companies combined still sell on average 427 kJ person
) from beverages alone is not trivial, given current evidence that the energy gap in the United States is around 100-165 kcal d -1 (42) (43) (44) . In comparing the US case to Brazil and China, the somewhat positive trend in the United States may be at the expense of limited growth in profits for the companies within the United States. It is possible that these companies are 'sacrificing' growth in the United States and turning to other countries. This might have serious health implications for these countries, given the large population bases and potential constraints on healthcare access. It is also possible that the healthier products carbonates; fruit/vegetable juice; ready-to-drink tea.
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obesity reviews
gradually entering the US market may eventually find their way to other countries, particularly if consumers and public health advocates begin pressuring the food industry to improve their products globally, or if the sugar content of these beverages is taxed (10) . Many of the reformulations of TCCC and PepsiCo's products involve using non-nutritive/artificial sweeteners, so it is important to keep in mind the potential health implications of these sweeteners, as well as their effect on other dietary patterns. Several major longitudinal studies report that consumption of diet beverages is linked with increased cardiometabolic risks (45) (46) (47) . Currently, the American Diabetes Association and many weight loss programmes suggest these beverages as a means to reduce energy intake, but the data supporting these recommendations are limited. The dietary habits of weight loss maintainers include higher intakes of artificially sweetened beverages compared to persons who were always normal weight (48) , but there is still no consensus on the usefulness of substituting artificial sweeteners for sugar in the context of weight control (49, 50) . Two recent studies suggest that it is the food intake of diet beverage consumers rather than carbonates; fruit/vegetable juice; ready-to-drink tea; ᮀ sports and energy drinks. 268 Global beverage sales dynamics S. Kleiman et al.
obesity reviews the non-nutritive sweetened beverages that matters (51,52); however, there are many unresolved issues related to the impact of non-nutritive sweetener intake on health. As TCCC and PepsiCo carried out these changes in their respective product lines, the CSD per capita energy sold by these companies decreased in the United States from 2000 to 2010, although this was offset by increases in per capita energy sold in Brazil, China, and globally over the same period. However, despite continued increases in the energy sold by TCCC and PepsiCo throughout much of the world, the average energy density of CSD sold declined during the last decade, both in individual countries, such as the United States and Brazil, as well as on a global scale, suggesting a substitution of lower-or zero-calorie products for their full-calorie equivalents. These trends appear to be most advanced in the United States but, as obesity and related health effects are a global concern, it will be important for companies such as TCCC and PepsiCo to focus efforts in developing countries with large population bases, where growth in soft drink sales is particularly strong and CSDs make up the bulk of these sales. Even as TCCC and PepsiCo revamped existing products and expanded their 'healthier' offerings through investments and acquisitions, both companies were able to retain profitability over the last decade, increasing both net revenue and profit for their global operations. Although the overall volume sold per capita was relatively flat for these companies in the United States, as sales peaked in 2005-2006 and subsequently declined to earlier levels, sales were robust in developing countries such as Brazil and China, with off-trade value sales (our proxy for profit) increasing year over year. Although value sales of CSD declined in the United States from 2000 to 2010, overall soft drink sales increased 12% for TCCC and 22% for PepsiCo, demonstrating that these companies can profit even as their portfolios shift away from CSD.
We have provided only a glimpse into the role of global food and beverage companies by focusing on soft drinks (particularly CSD) and the two major companies in that category. Together, TCCC and PepsiCo represent 69% of the global CSD market, and they have a dominant combined market share in each of our countries of interest, namely the United States (71%), Brazil (64%) and China (91%) (7). However, global companies such as these are not the only contributors to our food supply. In many countries, domestic companies have a strong influence, and partnerships, joint ventures, and distribution rights greatly enhance the complexity of understanding the food supply chain. Regardless, it is important for global companies to be at the forefront of the movement towards healthier food and beverage options, as they set the tone not only for their peers but also for local and domestic companies. Consequently, their leadership has the potential to influence consumers far beyond their actual market shares if they significantly change their portfolios towards healthier product mixes.
Our results must be considered in light of several limitations we faced in carrying out this work. First, the recent global recession affected the United States relatively more than China and Brazil (53) (54) (55) (56) . A resurgent global economy might have led to trends seen in Brazil and China and mirrored in other countries. Second, the Euromonitor sales data on beverage brands designated as linked with TCCC or PepsiCo may omit some local brands affiliated with these companies. In addition, through the Gladson Nutrition Database, we have access to comprehensive nutrition information for US products and have used that to impute calorie data for other countries, potentially decreasing the accuracy of our non-US results. Moreover, as the sales data are reported by beverage categories defined by Euromonitor, we were unable to classify brands or products in a different manner, such as separating cola and non-cola CSDs or full-calorie/regular and low-calorie CSDs. Lastly, as TCCC and PepsiCo only report their global financial results, we could not identify country-specific profitability. We also had to examine PepsiCo's financial results across all divisions, which include a range of both food and beverage products, while TCCC is focused on beverages only.
This study points out complex trends. On the one hand, TCCC and PepsiCo have rapidly increased beverage sales globally and in Brazil and China, with large increases in total energy sold over the last 10 years. On the other hand, it appears that these two largest market players are adjusting their product portfolios in ways that increase lower-calorie options for consumers, particularly within CSD. While the healthier product trends are most visible in the United States, there is evidence that the changes are spreading to developing countries as well. These trends are small compared to the major adverse impact caloric beverages, be they fruit juice, sports and energy drinks, or CSD, have on health. This paper has shown that it is possible for these global giants to be wealthier while providing a slightly healthier profile in the United States. Is it possible for global food and beverage companies to improve the nutritional quality of their products globally without sacrificing profits? This is not known, and some have called for an increase in public-private partnerships (57) or checks and balances to support public health initiatives that may run counter to the underlying profit-maximizing interests of the food and beverage industry (58 . In addition, flavoured bottled water does not normally contain colourings. The product can be either sugarized or sugar-free. Leading brands in off-trade volume include Levité, H2OH! and Be-Light.
Functional Bottled Water
This subsector utilizes production techniques further than water purification processes. Functional bottled water is therefore novel as the product is altered and/or has been structurally changed to include vitamins, minerals, fruits or herbs. The subsector can be categorized into two subdivisions, these can and often do overlap. Firstly, nutraceutical or fortified waters, where various types of fruit or herbal concentrate or vitamin and mineral extracts are added to the bottled water for nutrient value. The product typically carries added calcium and vitamins, or added herbs, such as ginseng, gingko biloba and elderflower. Secondly, sports or fitness waters, which are altered, structured, electrolyzed or oxygenated bottled water where many of the physical or chemical characteristics of the water molecules are changed. Therefore, this enables the bottled water capable of carrying nutrients and oxygen into cells more effectively. ᭺ RTD Tea This is the aggregation of still RTD tea and carbonated RTD tea.
Still RTD Tea
Non-carbonated packaged ready-to-drink tea -this does not include leaf or powdered tea. Leading brands in off-trade volume include Master Kong Green Tea, Lipton and Nestea Lemon Tea.
Carbonated RTD Tea
Carbonated packaged ready-to-drink tea -this does not include leaf or powdered tea. Leading brands in off-trade volume include Lipton Ice Tea Sparking, Rosynka and TEBS.
᭺ Sports and Energy Drinks
This category is the aggregation of sports and energy drinks.
Energy Drinks
These are drinks that are designed to boost energy levels. They usually contain high levels of caffeine and the amino acid taurine. Other ingredients associated with stimulating properties, such as guarana and ginseng, are also commonly used. Leading brands in off-trade volume include Red Bull, Monster and RockStar.
Sports Drinks
The choice of sports drink usually depends on the provision of fluids, carbohydrates or both. Included into this subsector are isotonic, hypotonic and hypertonic sports drinks. Isotonic are products that replace lost body fluids, electrolytes (sodium, potassium and chlorides) and glucose in similar concentrations to existing body fluid without causing either swelling or shrinkage of cells. These products usually contain about 5-8% carbohydrates and are intended to be consumed during exercise and/or heat exposure. Hypotonic -this product is a weaker solution than your body fluid. These drinks contain less carbohydrate and therefore have lower osmolality (fewer dissolved particles than blood). These drinks help the body to speed up water absorption and are best used when you need urgent fluid replacement, as in after exercise. These drinks are not the best for energy replacement. Hypertonic -this drink is a stronger solution than your body fluid. These drinks are designed to replace and maintain energy levels during exercise of at least 1 h. 
